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ABSTRACT

The reverse transcriptase-polymerase chain reaction (RT-PCR) test is one of the most popular
and specific diagnostic tests to easily recognize the Peste des Petits Ruminants virus (PPRV)
genome in clinical samples. The sensitivity of the RT-PCR test depends on gene-targeted
primer sets. The literature appears to be lacking in designing primers used in RT-PCR to
detect PPRV genome in Bangladesh. This study aimed to develop an N gene based PPRV
primer set, a standardized RT-PCR protocol, and its validity test by comparison with other
available primers. A total of 70 clinical samples and 10 PPRV positive isolates were used in
real-time RT-PCR and conventional RT-PCR using one pair designed primer set NF/NR and
three pairs of published gene F1/F2, F1b/F2b and N1/N2. N gene based PPRV primer sets
(NF/NR) were designed from a published sequence of PPRV (Accession number GQ122187.1).
Statistical analysis was carried out. The designed N gene-based primer positive PPRV samples
were sequenced and analyzed. The N gene-based primer sets were more sensitive to PPRV
detection than F gene-based primer (P =.002) in the RT-PCR test. PPRV detects the highest
(86%) of clinical samples in the RT-PCR test using a designed N gene-based primer. Sequence
analysis showed that designed N gene-based the 402bp sequence of PPRV isolates is clustered
with other Bangladeshi PPRV isolates and belongs to Lineage IV. New primers sets were
designed from the conserved region of the N gene of PPRV. Designed primer sets successfully
amplified in real-time RT-PCR. The standardized RT-PCR protocol with the designed primer
sets (NF/NR) can be used for the specific detection of PPRV from clinical samples.

INTRODUCTION

Peste des Petits Ruminants (PPR) is a highly contagious transboundary viral disease of
sheep and goats that cause severe morbidity and mortality and has great economic
concern [1-3]. PPR is caused by the PPR virus (PPRV), which is a negative sense single-
stranded RNA enveloped virus belonging to the genus Morbillivirus of the family
Paramyxoviridae [4]. The genome of PPRV, with a size of 15948bp, is organized into six
transcriptional units. Each encodes at least one non-overlapping protein: the
nucleocapsid (N), the matrix (M), the polymerase or large (L), the phosphoprotein (P),
and two envelope proteins, hemagglutinin (H) and fusion (F). The P protein uses
alternate expression strategies to code for two non-structural proteins viz., V and C [5].
Based on partial sequence analysis of the fusion (F) protein gene, PPRV isolates may be
divided into four separate lineages [3]. Recent research showed that F and N gene
polymerase chain reaction (PCR) methods were best suitable for detecting the PPR
virus and assessing its lineages [6].

The F gene, which is responsible for viral fusion with the host cell, is thought to be the
most critical element in virulence; hence the primers created for the F gene have been
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regarded as the most sensitive and popular method for diagnosing PPR [7]. The N gene
is a major viral protein; the N gene-based primers were detected more in suspected
samples than the F gene [8, 9]. Matrix (M) gene-targeted PCR had the highest sensitivity,
followed by N, F, and H gene-based PCR [10]. FAO and OIE launched a PPR control
and eradication program by 2030 around the world, like rinderpest eradication. Prompt
and specific diagnosis of field outbreaks is critical for any disease control program to be
effective, avoiding the potentially substantial economic harm from the outbreak. Early
detection limits the spread of diseases and helps to control the diseases. Different
molecular techniques such as RT-PCR (reverse transcription-PCR), real time PCR (RT-
gPCR), multiplex PCR, and loop-mediated isothermal amplification (LAMP) have been
established to easily recognize the PPRV genome in clinical samples [10]. Traditional
RT-PCR tests use gel electrophoresis to identify PCR products, which adds time and
work to the process. Real-time PCR (RT-qPCR) tests provide various benefits over
conventional RT-PCR assays, such as minimizing contamination by completing both
amplification and analysis in a closed system, providing quantitative RNA
measurements, and being faster and more sensitive to execute.

Since 1995, numerous RT-PCR assays targeting F, M, N, H etc., proteins have been
developed for the quick and specific detection of PPRV [8, 11]. For the confirmatory
diagnosis of PPRV, most lab use RT-PCR protocol targeting F and N gene-based PCR
[8]. The N gene codes for an internal structural protein, and N gene mRNAs are the
virus's most abundant transcripts, making it an appealing target for the creation of a
highly sensitive diagnostic test. Indeed, since their polymerases lack a proof-reading
function, RNA viruses are known to have a high incidence of nucleotide substitution
errors [12]. To achieve successful amplification and detection of such viruses, primers
need to be constructed by finding conserved regions in published sequences of viral
isolates from various geographical areas; this technique reduces the danger of false-
negative results caused by primer-template mismatch [9]. The sensitivity of the RT-PCR
test also depends on gene-targeted primers sets [13]. The available published primers
were designed more than ten years ago [8, 9]. However, the literature lacks a designed
N gene primer-based RT-PCR for early and specific PPRV detection in Bangladesh.
From this aspect of view, the study aims to design a new N gene-targeted primers set
and validate its by conventional and real-time PCR; and compare it to other currently
available genes for the detection of PPRV in field samples in Bangladesh.

MATERIALS AND METHODS
Ethical approval

The committee of ethical standards, Bangladesh Agricultural University Research
System (BAURES), has been approved the research work with reference number
BAURES/2020ESRC/VET/08, dated: 03.06.2021.

Study plan

A schematic diagram of the study is represented in Figure 1.
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Figure 1. A study layout of validation and standardization of designed N gene primer-based RT-PCR
protocol for the detection of PPRV in goat.

Collection of clinical samples

A total of seventy (70) samples (thirty samples from goats at the different
slaughterhouse and forty nasal swab samples from clinical PPR suspected goats) were
aseptically collected from the Mymensingh division during the winter season
(November 2020 to February 2021). Tiny pieces of grossly visible pneumonic lungs and
fibrinous covered spleen from each slaughtered goat were collected in a cryotube, snap-
frozen, and immediately shifted to a -20°C freezer for further study. Nasal swabs from
clinically PPR suspected goats were collected in 1X PBS (Phosphate buffer saline)
containing tube and immediately shifted to the normal refrigerator at 4°C. RNA was
extracted as early as possible.

RNA extraction

Approximately 100mg of lung tissue and 100 mg of spleen from goats were
individually triturated using an automatic tissue lyser (Qiagen tissue lyser-II, USA). At
first, tissues were taken into a sterile eppendorf tube containing 500ul (1X) PBS, 5%
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Penstrep with the metal bidder, and grinding for 5 minutes. Then the tissue
homogenates were centrifuged at 5000 rpm for 5 minutes. After that, the supernatant
fluid was collected in a separate eppendorf tube. According to manufacturer
instructions, RNA was extracted from the tissue fluid and swab fluid using a
commercially available RNA extraction kit (Viral RNA/DNA pure link mini kit,
Invitrogen, USA).

The purity and concentration of extracted RNA were measured at 260nm/ 280nm in a
Nanodrop™ spectrophotometer (IAEA, Scibersdoff, Vienna). A 260nm/ 280nm ratio of
~2.0 for RNA was considered “pure” and used for RT-PCR assays to detect the specific
gene of the PPRV. The sample viral RNA ranged from 20ng — 50ng/ul was used for real-
time PCR and 50ng - 100ng/pl viral RNA was used for conventional RT-PCR.

Oligonucleotide primers

Two pairs of F gene-based published primer F1/F2, F1b/F2b and a pair of N gene-based
published primer N1/N2, were used in this study. In addition, a primer pair was
designed targeting N gene-based NF/NR primers from a published PPRV sequence
(GenBank Ac. No. GQ122187.1). These four pairs of primer sets were obtained from
Macrogen, Korea (Table 1). The designed NF/NR primer sets sensitivity and specificity
were compared with the other three pairs of published primer sets.

Table 1. Oligonucleotide primers set used for the PPRV detection.

Genes targeted Primer’s Sequences (5'-3") Amplicon References
name size
Designed PPRVNEF GCTCTGTGATTGCGGCTGAGC 402bp Designed,
NF/NR gene PPRVNR CCT GGT CCT CCA GAATCTTGGCC GenBank Ac. No.
GQ122187.1
N1/N2 gene PPRVNI(F) GATGGTCAGAAGATCTGCA 463bp [9]
PPRVN2(R)  CTTGTCGTTGTAGACCTGA
F1/F2 gene PPRVF1(F) ATCACAGTGTTAAAGCCTGT AGAGG  372bp [7]

PPRVF2(R) GAGACTGAGTTTGTGACCTA CAAG

F1b/F2b gene PPRVF1b AGTACAAAAGATTGCTGATCACAGT  448bp [3]
PPRVEF2b GGGTCTCGAAGGCTAGGCCCGAATA

Standardization of RT-PCR protocol with the designed NF/NR primer

Locally ten (10) PPR virus-positive isolates in our lab were used as the positive control.
Grossly healthy lung tissue RNA with the required primers and the master mix was
used as the negative control. Four pairs of primer set such as F1/F2, F1b/F2b, N1/N2
and designed NF/NR genes were used in conventional RT-PCR to detect PPRV from
positive isolates.

Detection of PPRV from clinical samples by using designed NF/NR primer on real-
time RT-PCR

Designed N gene primer sets (NF/NR) were used in real-time PCR. Early detection of
the PPR virus in the sample was performed by real-time PCR. RT-qPCR was done on
an AB 7500 Fast Real-time PCR Machine using Luna® Universal One-step RT-qPCR
(New England Biolab Ltd, Inc.,, USA). The master mix was prepared as a reaction
volume of 20ul comprising Luna Universal One-step reaction mix (2X) 10 upl, Luna
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Warm Start® RT enzyme mix (20X) 1 ul, forward primer NF (10pmol/pl) 1 pl, reverse
primer NR (10pmol/pl) 1 pl, nuclease-free water 5ul and the template RNA 2 pl. Forty
cycles of RT-qPCR amplification were carried out for NF/NR gene using reverse
transcription 55°C for 10 min, initial denaturation 95°C for 1 min, denaturation 95°C for
10 sec, annealing temperature 55°C for 30 sec, extension 60°C for 30 sec, melting curve
95°C for 15 sec, 60°C for 1 min and 95°C for 30 sec. RNA from apparently healthy lung
tissues was used as the negative control. The results were presented as the Ct value for
each sample, determined from the amplification plot.

Detection of PPRV from clinical samples by using designed NF/NR primer on
conventional RT-PCR

Comparisons among four pairs of the gene were carried out by conventional RT-PCR.
For cost effective analysis, conventional RT-PCR uses real-time PCR positive field
samples in comparative gene analysis. The RT-PCR reaction was performed in an oil-
free thermal cycler (Proplex gradient PCR, USA). The RT-PCR was carried out with a
50ul reaction volume using one Tag one-step RT-PCR kit (New England, Biolab Ltd).
The master mix comprises one Tag one-step reaction mix(2X) 25 ul, one Tag one-step
enzyme mix (25X) 2ul, forward primer (10pmol/pl) 2ul, reverse primer (10pmol/ul) 2pl,
nuclease-free water 17ul and template RNA 2ul.

The RT-PCR amplification of the selected gene of the PPR virus was started with the
reverse transcription at 48°C for 20 min. Then the initial denaturation was carried out at
94°C for 1 min followed by 40cycles for the NF/NR gene and 35 cycles for N1/N2, F1/F2
and F1b/F2b genes. The amplification reaction consists of denaturation at 94°C for 15sec,
annealing temperatures at 55°C for 30sec (NF/NR and N1/N2 genes), 60°C for 30sec
(F1/F2 and F1b/F2b genes), and elongation at 68°C for 1min and final elongation at 68°C
for 5min. RNA from healthy lung tissues with required primers and master mix was
used as the negative control. The RT-PCR products were electrophoresed (WSE-
1710Submerge-Mini2322100, China) in 1.5% agarose gel containing ethidium bromide
(0.5ug/ml), and images were captured in a transilluminator (Alpha imager, USA). A
100bp DNA ladder (TackIT, Invitrogen, USA) was used in the agarose gels to evaluate
the size of amplicons.

Sequence analysis of designed NF/NR gene primer and NF/NR gene specific field
samples

The designed NF/NR gene based PPRV positive PCR products (03 field samples) were
sequenced from a commercial source (Macrogen Inc, Korea). This sequence data was
first identified by the online Basic Local Alignment Search Tool (BLAST) and
downloaded the PPR virus gene isolated from different countries in different years
retrieved from the National Center for Biotechnology Information (NCBI) gene bank.
Theses sequences were aligned using BioEdit 7.0.5 [14]. CLC Sequence Viewer 8
software helped to perform the multiple alignments of the sequences using UPGMA,
Kimura 80, and Maximum Likelihood (M]) tests to perform phylogenetic analysis [15].
The phylogenetic tree reliability was checked by 100 replicates of Bootstrap values [16].

The newly designed forward (NF) and reverse primers (NR) and other twelve complete
N gene of PPRV isolates (China, India, Morocco, and Egypt) downloaded from NCBI
were aligned using CLC sequence viewer 8.0.
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Statistical analysis

The Pearson chi-square test for independence relatedness of the variants and
descriptive analysis of the four pairs primer test data was carried out by using SPSS 22
(IBM corporation, United States) to estimate the significant differences among different
genes used to detect PPRV. A value of P < 0.05 was considered significant at a 95%
confidence interval.

RESULTS
Standardization of RT-PCR protocol with the designed NF/NR primer

Standardized RT-PCR protocol and comparative analysis of four pair of primer sets
sensitivity to PPRV positive isolates were done in conventional RT-PCR. All PPRV
positive isolates (10) were successfully amplified by a newly designed NF/NR primer
and produced 402bp amplicons (Figure 2). Out of ten (10) PPRV isolates, eight (08)
isolates were showed a positive response to N1/N2 primer produced 463bp amplicons,
six (06) isolates positive in F1b/F2b primer produced 448bp amplicons, and only four
(04) isolates showed positive in F1/F2 gene produced 372bp amplicons. Negative
samples RNA did not generate any amplicon by conventional RT-PCR.

LNC1 2 3456 7 8910

500bp  402b

v_ R

Figure 2. PPR virus N gene-specific designed primer NF/NR based RT-PCR amplified PPRV positive isolates
as 402bp amplicons (arrow). Lanes indicate L: 100bp DNA ladder, NC: negative control, PPRV positive
isolates: 1-10.

Detection of PPRV from clinical samples by using designed NF/NR primer on real-
time RT-PCR

Out of seventy (70) field samples, thirty (30) samples showed positive amplification
during real-time PCR. PPRV positive samples showed Ct value ranging from 16-25
(Figure 3). The 50ng/ul of PPRV RNA Ct mean value was 24.10 and 100ng/pl of PPRV
RNA Ct mean value was 23.98. The PPR viral RNA 50ng/ul was successfully amplified
in the RT-qPCR test.
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Figure 3. Scattered dot plot for the PPRV real-time PCR assay. PPRV positive samples showed Ct value
ranging from 16-25. Low viral PPRV RNA was successfully amplified in real-time PCR.

Detection of PPRV from clinical samples by using designed NF/NR primer on
conventional RT-PCR

Out of 30 RT-qPCR based PPRYV positive clinical samples analyzed, newly designed N
gene (NF/NR) based RT-PCR detected the highest number in 26 samples. NF/NR gene-
based RT-PCR produced amplicon as 402bp (Figure 4, arrow, a). N1/N2 based RT-PCR
detected in 25 samples. N1/N2 gene-based RT-PCR produced amplicon as 463bp
(Figure 4a, arrow). F1b/F2b based RT-PCR detected in 23 samples. F1b/F2b gene-based
RT-PCR produced amplicon as 448bp (Figure 5a, arrow). F1/F2 based RT-PCR detected
in 13 samples. F1/F2 gene-based RT-PCR produced amplicon as 372bp (Figure 5b,
arrow).

2 3 4 5 6 7 8 91011 1213

Figure 4. PPR virus N gene-specific designed primer NF/NR based RT-PCR amplified 402bp amplicons
(arrow, a). Lanes indicate L: 100bp DNA ladder, PC: positive control, NC: negative control, field samples:1-
16. Other published N gene-specific primer N1/N2 based RT-PCR amplified 463bp amplicons (arrow, b).
Lanes indicate L: 100bp DNA ladder, PC: positive control, NC: negative control, field samples: 1-13.
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Figure 5. PPR virus F gene specific primer F1b/F2b based RT-PCR amplified 448bp amplicons (a, arrow).
Lanes indicate L: 100bp DNA ladder, NC: negative control: positive control and field samples: 1-7. Another F
gene specific primer F1/F2 based RT-PCR amplified 372bp amplicons (b, arrow). Lanes indicate L: 100bp
DNA ladder, NC: negative control, PC: positive control, and field samples: 1-6.

Sequence analysis of designed NF/NR gene specific clinical samples and designed
NF/NR primer

The designed NF/NR gene-targeted three (3) PPRV field samples were first identified
by BLAST search and showed a percent identity 97-99% with other Bangladeshi, Indian
and Chinese isolates. These three PPRV isolates were then submitted to GenBank and
got the accession number OM158230, OM158231, and OM158232. The phylogenetic tree
was made based on the designed N gene targeted 402bp sequence of PPRV isolates
clustered on other downloaded isolates of Bangladesh along with India, China, and
other Asian isolates belonging to Lineage 4 (Figure 6). The designed NF/NR gene
(Designed from GenBank Ac no. GQ122187.1) were aligned with other downloaded
twelve complete N gene sequences of China, India, Morocco, and Egypt, showed 100%
homology (Figure 7). Sequence analysis revealed that the NF/NR genes were designed
from the conserved region of the N gene of PPRV.

Lineagelll

> =B i Lineagell
3
—1 E‘."i"
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od ey | 1B
3 e
S0 B
= o —e
g =t (A —
d -[—0 B }Rcccm isolates
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g 21
5 10+ 5
2 . Lincage [
| .l =
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Note: Branches shorter than 0.0020 are shown as having length 0.0020

Figure 6. Phylogenetic tree based on the partial N gene sequences of PPRV obtained from the clinical samples
(detected using designed NF/NR primer) with other representative downloaded PPRV belonging to Lineages
I-IV. The obtained recent field PPRV were made different cluster groups with other Bangladeshi and Asian
isolates within the Lineage IV.
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Figure 7. N gene specific primers (NF/NR) were designed from a published PPRV N gene sequence GenBank
Acno. GQ122187.1 were aligned with other twelve downloaded complete N gene sequences of PPRV of India,
China, Egypt, and Morocco, showed 100% homology. New NF/NR primer sets were designed from the
conserved region of the N gene of PPRV.

Comparative analysis of primers

Among four pairs of N and F gene-based RT-PCR test result, the N gene primers-based
RT-PCR were more sensitive to PPRV detection from clinical samples followed by F
genes (P =.002) (Table 2).

Table 2. Comparative analysis of four pairs of primers by conventional RT-PCR.

SI.No. Primername Positive response in RT-PCR  Negative response in RT-PCR P-value

1 NF/NR gene 26 4 .002 (sig.)
2 N1/N2 gene 25 5

3 F1b/F2b gene 21 9

4 F1/F2 gene 14 16

DISCUSSION

PPR disease is a devastating illness in sheep and goats in Africa, the Middle East, and
Asia. PPR yields a detrimental effect on food security and the livelihoods of
impoverished farmers who are the primary producers of sheep and goats. Like
rinderpest eradication from the world, FAO and OIE launched a program called PPR
global control and eradication strategy by 2030. The effectiveness of any disease control
program depends on the use of reliable and strong diagnostic technologies. Many
diagnostic procedures have been performed like clinical diagnosis, ELISA (Enzyme
linked immunosorbent assay), virus isolation, VNT (Virus neutralization test),
immunocapture, AGID (Agar gel immunodiffusion test) LAMP (Loop mediated
isothermal amplification), real-time PCR, RT-PCR [8, 10, 17]. Nucleic acid-based
diagnostic tests are more sensitive and specific [7]. PPRV nucleic acid may be detected
in clinical samples using RT-PCR. It has been used to confirm and differential diagnosis
of PPRV by focusing on the F and N genes of the virus [8]. RNA viruses are notorious
for committing nucleotide substitution mistakes due to the lack of a proof-reading
function in their polymerases [12].
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Finding conserved areas in published viral sequences from different locations of the
world is essential for the successful amplification and detection of such viruses. This
strategy lowers the risk of false-negative findings caused by primer-template mismatch
[9]. In this study, newly developed NF/NR gene primers were designed from the
published N gene of the PPRV sequence (GenBank Ac. No. GQ122187.1), an isolated
PPRV from India that is belongs to lineage IV. To assess the genetic similarity and
divergence of designed NF/NR primers with twelve other complete N gene of
published PPRV isolates from China, India, Morocco and Egypt revealed 100%
homology. The circulating PPRV in Bangladesh belongs to lineage IV. In this study, the
test positivity of designed NF/NR primers is the highest (86%) in clinical sample
detection. The designed NF/NR genes showed a 100% positive response in the case of
previously positive PPRV isolates

Several conventional RT-PCR systems have been described for the detection and
identification of PPRV. On the other hand, real-time PCR offers numerous benefits over
conventional RT-PCR, including being faster and more sensitive and being done in a
single tube, preventing potential cross-contamination during sample preparation for
gel electrophoresis [18-20].

Quantitative analysis and identification of PPRV have been accomplished using real-
time PCR technology. RT-qPCR, which was created recently, has become the most well-
known technique for detecting the Paramyxoviridae family. This advanced technique of
RT-gPCR dominates the traditional techniques [21]. One-step real time quantitative
reverse transcription PCR (RT-qPCR) based upon the TagMan probe to detect PPRV
was developed and stated that RT-qPCR enhanced the PPRV detection rate from 46.7%
to 73.33%, compared to the conventional RT-PCR method [19]. In this study, one step
real-time RT-qPCR was used to detect PPRV in suspected samples. A designed NF/NR
gene-based primer successfully worked in real-time RT-qPCR with a greater rate. Real-
time PCR provides sensitive and specific detection of all PPRV lineages, including those
circulating in Africa, the Middle East, and Asia [22, 23]. Real-time PCR could identify 20%
more positive findings with low viral RNA levels than conventional RT-PCR [22]. In
this study, only 50-100ng/ul RNA samples were used for PPRV detection, whereas 100-
500ng/ ul RNA samples were used in conventional RT-PCR. Low viral RNA was
amplified in real-time PCR.

The F gene responsible for the fusion of the virus with host cell is the important factor
responsible for virulence. RT-PCR based on the F gene has acquired a lot of popularity
[7]. However, PCR based on other gene targets has recently been accessible [24]. The
PPR-specific primers F1 and F2 produced by the researchers mentioned above amplify
a 372 bp region of the PPRV F gene between positions 777 and 1148 nucleotides [9]. In
this study, out of 30 PPRV positive field sample, F1/F2 gene of PPRV was detected in 14
samples (46%) and 16 samples (53%) failed to generate a positive response. However,
the F1/F2 primer set did not function well on some samples; therefore, the researchers
employed a pair of another F gene-based primers (F1b/F2b) situated just outside the
F1/F2 area to amplify the region between 760 and 1207 nucleotides of the F gene,
resulting in a 448bp amplicon [3]. This study revealed that out of 30 samples tested, the
F1b/F2b gene of PPRV was detected in 21 samples (70%) whereas only 7 samples (23%)
failed to generate a positive response. The F1b/F2b gene-based primer in RT-PCR is
more sensitive to PPRV detection than F1/F2 gene primer in RT-PCR [3]. N gene-
specific RT-PCR is more sensitive than F gene-based RT-PCR [25]. Recently, many
promising attempts have been made to target the N gene for PCR-based PPRV
detection [8, 26]. The genetic characterization of Indian PPRV was done based on a new
set of primers (N1/N2) that targeted the N gene at 1208-1226 and 1670-1652 base
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position, respectively, and made an amplicon of 463 bp. The researchers found that the
newly designed N gene primers of PPRV are more sensitive than the F gene-based
primers (F1/F2) in RT-PCR [9]. Though they have been proven to be more sensitive, the
N gene-based primers were not yet gained widespread recognition in the diagnosis of
PPRV. Primers N1/N2 were created in-house using the GenBank sequences.

In this study, considering the lower sensitivity of the F gene based PPRV test, N gene-
based primer NF/NR gene were designed to detect PPRV genome in clinical samples.
This study found that N gene-based primers more sensitive than F gene-based primers
set in the RT-PCR test. Nucleoprotein (N) gene-based primers NF/NR (GenBank Ac.no.
GQ122187.1, India, 2008) targeting the N gene position of PPRV at 1130-1150, 1532-1509
base positions, respectively generate 402bp amplicons for specific and sensitive
detection of PPRV from clinical samples. These N gene-based primers were designed
from the published sequence of PPRV from a neighboring country belongs to Lineage
IV. The circulating PPRV in Bangladesh is belongs to Lineage IV [27, 28]. This study
revealed that out of 30 positive samples tested, NF/NR gene primer produced a positive
response highest in 26 samples (86%). The rest 4 positive samples gave negative
response in conventional PCR due to low concentration of viral RNA. On the other
hand, N1/N2 gene primers have positive responses in 25 positive cases (83%). The
sensitivity of NF/NR and N1/N2 gene was much better than that of the F gene [8, 9].
The N gene codes for an internal structural protein and N gene mRNAs are the virus's
most abundant transcripts, making it an appealing target for creating a susceptible
diagnostic test.

PPRYV isolates are genetically grouped into four separate lineages (I, II, III and IV) [3,
24]. Lineages I and II are only found in West Africa, but lineage III has been identified
in Ethiopia, Arabia (Oman, Yemen), and southern India (Tamil Nadu). Lineage IV of
PPRV was circulating in the Middle East, Arabia, and the Indian subcontinent. The
literature showed that F and N gene-based RT-PCR methods were best suitable for
detecting PPR virus and assessing its lineages [6]. The recent South Asian PPR viruses
from India and Bangladesh are closely related. However, there was very minimal
sequence divergence in this lineage, up to a maximum of 3.5% at the nucleotide level
[24]. In this study phylogenetic analysis revealed that designed N gene specific PPRV
clinical samples showed 97-99% similarity with other Bangladeshi isolates and other
Asian isolates like India and China; and this PPR virus belongs to lineage IV.

CONCLUSIONS

A newly developed RT-PCR protocol can be used for the specific detection of PPRV by
using primers NE/NR designed from a published sequence (GenBank Ac.no.
GQ122187.1). NF/NR primers successfully amplified PPR virus in PPRV positive
isolates and suspected clinical samples in real-time PCR and conventional RT-PCR.
Sequence analysis of the cDNAs of NF/NR gene primers revealed that these primer sets
are designed from the conserved region of the N gene of PPRV. The phylogenetic tree
based on the 402bp sequence of designed N gene of recent PPRV isolates clustered on
other downloaded isolates of Bangladesh and India, China, and other Asian isolates
belongs to Lineage IV. Comparison to other published gene revealed that N gene-based
RT-PCR is more sensitive to PPRV than F gene-based RT-PCR. F1/F2 gene-based RT-
PCR may provide false-negative findings. PPRV can be identified using a one-step real-
time PCR method, which is the quickest, sensitive, and most specific method. Very low
amount of RNA can be used to detect PPRV by real-time PCR than conventional RT-
PCR.
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